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(54) ANALYZER 
(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an analyzer 
whose disposability and mass productivity are excellent 
and which is low-cost and small by forming a groove on 
the surface of an organic polymer flat board, 
irradiating a liquid inside the groove with exciting 
light, and measuring a change in physical quantity due 
to the partial temperature change of the liquid. 

SOLUTION: An organic polymer flat board 25 in which 
grooves 17 to 21 for capillary molding are provided on 
the surface and which is 120 cm long, 80 cm wide and 5 
mm thick, is molded, and liquid reservoirs 13 to 16 are 
. formed on the opposite side of the grooves 17 to 21. A 
resin sheet 26 is pasted onto the fiat board 25, 
interconnections 22 and an electrode 24 are formed, and 
a capillary device is formed. Then, a buffer solution is 
dropped into the liquid reservoir 16, and the grooves 17 
to 21 are filled with the buffer solution. After that, a 
reagent is dropped into the liquid reservoirs 14, 15, 
and a specimen is dropped into the liquid reservoir 13. 
Then, the capillary device is placed on the stage of an 
inverter microscope, a voltage is applied to the 
electrode 24, an electroosmotic flow is generated to the 
liquid reservoir 16 from the liquid reservoirs 13 to 15, 
the specimen and the reagent are mixed and reacted in 



the grooves 17 to 19 so as to be guided to a detection 
part 23, a laser for excitation is irradiated, and the 
specimen is detected by a photothermal conversion 
method. 
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2 ] -wrottttfiutr^ & js y . < 1 1- 

»OiKWttlli:>tUi»i«S««t««|iKU 

■cay*fc*To< »w©iiir£j8<*© 

d>&<i*-«»lc»S**IH**U S'&lc, f-vl* 
aSlD-^bT'D-^JIWL-C. ffiTEfttt©* 
#Mfta«»tlc#-51iM*fl:£. * y :/g»©ttJ7J 

s„ 

EBSf«ftl=J:y»rtS*i4»U>Xlc^p-^** 

***r 5 - 1 t r i ~ 3 ©nrftfr- 
■7-ss(D¥«i^ ffl^i. c t $ mftj: t 1 - 4 © 

L^*i*— 3l=E«©»«T*«. 
4©l*r*ifr-ol=E«©#*r*II. 

[|g#JS8] ft»#*#STT?ltfflj*»$;|ifc:fr«# 
u -?-S!©¥ffi£ffiu3 c t &mti- SiS^il 1 ~ 4 

ot^r*i4»— 3icE*©#*fim. 

&*4t? fc % z t £ft« i f 1 ~ 8 <z> ivr*i*- 

olcEHS<D»<Jf^B. 

[SSW©fflMifc8ll?J?] 

[000 1] 

[0 0 0 2] 

[&*©fttl5] BMtlrl=&Sttai£$A*ifift-<*lT? 

»S*HMin»fT9#*r. $blcl*& B Q D ©i)UI. iRS. H) 
A!K*lcfcl+€>^§fefc2fci:\ point of care(P0C)©# 



6*1*. 

[00033 iuttm©*Mr. ttmirtt. * 

-«<** D7h^7^- (CLC) S¥-e#8t.l,BStt*Tit 

-e&ffifSGCMs, LCMs*<j£<ffliNf,*iT&fc*<. &ass§ 

A<JI&fcfc©IPI$il*S!l3£tt*r (POC) l=ttrtlrcn 
[0 0 0 4] Sfc> 1 0-b>^6*-b>yM«JSlT 

S (micro total analysis system) ©Bf?E (ftM¥2- 
2456 5 5) ti2ftb*lTl*4. 
[0 0 0 5] *<TAS ■(?». tttill=&6&KS 

[0006] l*u »s»Bt-r4**f. fin*.. *te 

S*©«f*:*<tt^i>Cttfey, x-f XtK— VJMZt 
Ll*A*. *7^^«> 'J □ X^iiffe y Hi 

[0007] ±E©«fc 5fcHHjSffla#£BffiLfcWft 
<t LT\ »BTe*?:72ffcdW-4*J£ (R M Mcc 
ormick et at. /Anal. Chem. 
Vol. 69, No. 14 (1997) 2626-26 

30) *,St36$*iTV.&*<, ^a>^mt\>XT\z^^ 
[0008] ttaj»B*+ic>i=a*tt«t*6i= 

(0HS.ISS. C. Jakobson, et. al., Anal. Chem. Vol. 
66 , 4127-4132. 1994 . «W¥2 - 2 4 5 6 5 5) . 
jfeSJi (CJ^.IiN. Kuroda.et. al., J. Chromatogr. . V 
ol. 798, 325-334. 1998 ) . <b¥*ft& WSLtiBL 
F. Regehr, et. al., J. Capi I lary Eleotrophor, Vol. 

3, 117-124, 1996) fc£A<-tttt"C**. 

[0 0 0 9] ±E©7*». Sjfctttt, *<f 

a^tti^lKA«fiiJiiC t*©/tt«©#SXI*ll®7tlc * ij 

l=*£A»La»3fc3l«*3IWeu ^©AWTtSglc^ 
f SSji7t5i)S©J±^*©*t©r*fe5o SSMlcli- 

[0010] ft*»*fi)6tLTtt. ;usy-;k ;uv 
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%£ftf*aSTSBa-cfcy. £fc. tktii i&tm z&m 
£#i£tE*fic£j££A<s<*b»*;h.-ci^ 

*lTH* ttM¥8-304339) *<, WW^vZf®. 

[0 0 1 1] «S*»iE^(DSija)filtb^<i:LT..i!iSiifC; , S 

<»U>XSt) >W2UWfr&tt&*lTl»* (Wineo- 
1749 3 3, A. C. Boccara et a 

I. , Appl. Phys. Lett. 36, 130, 
1 9 8 0) . jfclttfc8iat?tt. m&ftlZ& IJO. 1 jum 

fcfcfctt icmflg, Wi-SHSlcl*, 

ifcfl) il$ 2 a<*)%a(*<&S£ ut mfr b . 
-flSlCliffll^bftTl^fcl^,, 
[0 0 12] ArU— tf-tHe-Ne U— tf-Sffl^TJtJR 

& * y 4 . *te7U-M 

SS«lcaffiL.fc0S*ft-5*< (,^tfNo. 4. 280 
-284, 1 997, M. H a r a d a , et. a 
I. , Anal. Chem. Vol. 65, 2 9 3 8- 
2940, 1 99 3. JIIE. <6 B*M<bf#»4 4 
**R9IKtfll. P 1 1 9, 1 9 9 5). St^SJfrSM* 

*«*tt«*««*-e-fc*ac (7th'jv^7^-a 

¥t6#5X±lc;?t£?fej$L*KTI*kb-f, ®JtlS(= 
A<£<. 3:fc¥#{*S!3Itll=m*b*i4igfflifc*Siafc 



fifc p o c##f izit ®$ %i\ 

[0 0 1 3] 

[»W*««*LJ:5t ■*"*«■]' 9EBIS* 
l='J*H¥«tt0tt«jMl**ih.4fcir, POC»«I. 

[00143 «rEtt*a«i=«*T, »y» 

[00 1 5] 

[RH**»r*fcAa)¥«] ±E0)I 

&**jt»K*»«f««i=j:y. «yai^*»-cfl-3 

too 1 6] ID*>#f§iBI** %^9Ui«jR«SBl=4r 

y, *6i=. *«>K.U7-*&tt«ctt*ttaftiEi=* 

Lray^snrrtft^vtf^'j-rtoaftitfiic, 

aM<b*ttar*ct«i*«tr4*i»*»»«f« 

too 1 7] SSS<fiE»$^t=^?H l J7-S«:^b 
^<tSlESfcl*f4tf)73lSjT*ro, ^K^I*;f<Dai$liJS^. 

y, ftsa>M*Ksff«>Kffatttii^«T^tt-cfe«. 

tOO 1 8] *HB^05^«tS«I*, -*t0)«*g|5 
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b i= «fc y . fit^otttBis^ v y&m^tzftm&mvitM 

£l=BW*ofcBrtW©«.ttLfrtfcftlM*tiia** 

Sift*., C©C£I4. £tt4Mt©4>l=l4ttftttJa©K. 
ttLfrtfcfcl**© (0*y. AIH©ll::l4Bfe©fc 

»icmgftct-e&s, 

[00 19] :Cf, 
-.<•») I*. LT, #5ZJ:y*£S 

ft#b. *«7K'J-7-tt. -«lctt*>MH«-e*J|Jl*<* 

<IEU>ajeB;W»&ih.ftl\i * e>lc s 100/imaa 
©ftS&^T- 1*. * y #«MX U ft I tg* t ffl I* T t 
«K3tail4E!t-C*3b6 t , S*-Pttffl^«»4,RTffi-e*4 

Ll\, 

[0 0 2 0] *jW=**U itJ»SEft85taai*. BiS3fc£ 

-So -^©tStf^ttfrbft&^y^lCfc^T. P7J©t£ 
ttSWA<*r«7K 'J 7 — jb<flRHK L ft -»I=I4 rT« 

3t©^D-^jti=»LT rsgj T»*y, *&i=. -ft 

©¥«©£% bfr-£*<, Bie*l=»L. ttft«K©B 

iB*jBc-^«>i=+»<taa***Lrj3ni<, mfflWft 
ms«©w*-efcy. c©¥«i=ay$*3-e6tt«fi»t 

( v— h ) A< 5 0 0 ju ml g JJIT© Bl* v— h T' & y , 
C©i/-h#Be3fel3ftLT&l*2iS^©l(t^bJ«-3 
Tl*«*?/:/©«-ei4, BiB***i^>- hfNfr&BT 

*£fci=*y. »$*-rssp«*<BiejtizftLT2ia¥ 

[002 1 ] *Jft*!l=ff«*HffMli. *«jKy-7-^ 

tbtttiis. suuiBttj?) £*©nsui=frtsftaigM 

frbfty. if'^t^JAixt, KfcdjgMIc*© 

[0022] isiT*iBn«.9mi=H«r«. 

[0 0 2 3] 

imwonmmm) ^nmomm^ 1 ) v-grospttrog 



J:«WUtfttM>ttBfll». =fi£«©*ftB©Btt. ¥ 

Rff2. **n»», ttlcBttliHfcfcix. 

'J 7-«©¥«*<15iaSfr©*fcofcJ&tt©3|£ g*ft 

(PBttiE) .©Hi*. jt©Ts (is) nmbnc-cteifi 

XI4l£<T*J:l*. EI=»*L<tt. SffiBBtttflBft 
1 4 ¥ S V & 5 C b #S* L L \. 

[0024] c©j«i4, **y ins 

t-r^Si. £<©358S£ 1 o©2ptK©S®|-#-g,ffific 
¥l£©®«£:*:#< Lftlt*U4ftbft< ft£fc#>. 

1~5000//m, SgJA<0. 1 ~3 0 OOtf m. Br® 
5, 000. 0 00(im2t-fei,Citflt 
Ll\ £F£L<I4. rti2~5 0 0 j/m. j££;b<l~5 0 
0/( m, B?®»A<2~2 5 O 0 0 0 m 2 , ^Irli. 2 
~200//m. ;5S$A<1 ~2 O O/irru K®«tf2~4 
0O0O(im2 tfc^Ct^LlV 
[0 0 2 5] #fEW©gElc58fc*<a*i5;l£*T5*r 

**y ^-s©¥«i*. *©«ffiic*-r.4ai©- s faiift 

^^ft5±r-l4. it©-+;SiBlgl4^Hr^SCtA<jiT^ 

©tfbff^ (BE»lc*yiE5**i. ¥«-ei4J»i«»ja**i 
-5) I3*tu 'lifcJ:U:S$lcfcL\TI*±5%lilF«g > Bi® 
SlcfcL^I4±7%Jilrt©-+j£ffig (^-;£3fc¥JIJg) ^ 
W-ri>CtA<W^LLN„ *fc. Kffl£©£B^«r$ffa 

jatrt©^a«B**-r*c tA<sic»^ llv 

[0 0 2 6] *f6W©«SI=»|*:*<3S4x**S* , ri»W 

ii7K'j-7-sf©¥ffi^w-rsT^^©«iiii4. i$fflB#© 

*^tt^**e©10X_±Btttf©jS4x&i4. -«©«« 

»#^&rty. tt-*©tt«»*ri4aiii=att: 

«SBtt$. K¥tt©»*l*3«=LTay**yli-rft«* 

*l^> (^-ve^y-^Bsfc-r*) m&Zb&zbtf&z 

^sffi-r^fL) $*-rs¥« (*fi«sp«) ittt. »t 
mizm cfc»afl.tB^ffittffl« 2 ft t 6 ft y . n= 

J6CfcMTLS*r*T«S2tt©«rB«tt»*fe^ 

tf 7 'J -*»BRf*«JfiS <t 5 C i 
So BBlc«i*A<a*i -5***1- (tEftfill 

m ©»*&fty. *©±s*<iBft*^fc$*©«j£$ 

[0 0 2 7] -»©«ftfflJ*r*v6rty. '>ft<tt-^ 

©tt««wi*affiica**<aHi*jii**-r**ii»KyT 
-isro^ffi-e^^s tt¥«©ttx8B*rtflii=Lray^ 
t>itx-o< h*i&?m (jaLT+^e^y-ftifcisr 

5) 14. 5ft{**fcl4H^©Aya*fcl4tbP©fc©fcJ: 
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icSiiftro^^LTi^cttftf^Lis, Jtilttli. 

-3SM©=&35B©ffiSfl (i:LfclM»#) 
lcft6*VCl^©j!><S3:U\, Sffifl.©*£*l4ftlc|fi 
5E£*l£fc©T?l4ftl>j!><. B8PB&0. 1~S&mmHJf 

[oo2 8] ftftwro+^tf^y-BSft. ±12©^ 

©'J>ft< tt 1 tt£#fc2tt©«*W»t£. 3SB£W(M 
i=lt..B*B»». nit*. hy;uhft»*Hf»u 
v|»»B©»«ffli=j:*tt*, tt*Ml=J:«tt*. it 

**&a«**ifc»B*6fc4->-h (*i*K) as^ 

-s>„ c©®Bfr6ft£v-h©0!i«!: LTI4. y**y;u 
*t»*>-K #y h->-k ^'jxfbvv 

^©^glzfcScttfStlfftlf. 1#i:B3E$*i«t,© 
T*l4ftH*<. 0. 0 5~»mmIfiA«fffLU, 
[0 0 2 9] *6lc*BW©¥tt©3iEB(=tt, -Sfi© 

ft 1 w t l t=aamto&/t $>zttf&*& 0 rasax 

£j£ft3MS£ LT^5ii£lcli±fa©l3:AM::m§u*i!i 
^£±ftBMfcLfc3BSPtt£f|s.&;: it # 

> ?auftttiftaas& if i****i©£»¥B-ea*-*-4 
. a«sio©g!EBas»*<«»©aw*3ite«ji 
rt^rta^. ft&w©¥ffii4. sb*<. 1 o© 

mm £ * S W £ L fcatBW«-©*fr 6 ft o TI^T 1 6 
L^. **©fc«JMEofc»f**±aBtoi LfeftBB 
» £B*£fr1*fc»B t*foTl^Ctl:J:y. « 
5tt£»#rT*l4fc<. 5t*#tf^Ell:fti*£ft5J:5ftiS 

[0 0 3 0] -S*©-9->^y>y (fl-ffi) 
t LfcBB»#©»ttli. 2*©BB*H-¥l::*nxL 
Ti>Seii lc«-i-J:3<i:»*5XI4i *©SSBl=*fL2* 

t *i=*art- %m 2 i=*-r 4 => 

y, »*L<l4H2©»tt-C*4. -5£g©-y->7'J> 
fl*. Hi©»tt©3itB-Ctt. KBt*-fAj:y Blc|6) 
A^oTgELfc&B^©3fch,£it«>, *l:tt#4$ A 4 y D 
CflfroT-»BIB»Lfc*A*&©SMi#jt*t>. SI- 
C 6 D 1= ft* o T ft ft £ 3Tf C 1 \z 4 y fT*3*i« . C 
©*6I=I4, »©KBBi:3taiBIII|l=,i: y -«»©■*■ 
r/^yr/^jWrfrfi*. ttz. 02©flS#©35BT*l4. 

K»**rA«»:yBi=fii*xo-cBLfcBa*i*±*!>. & 



l=C^6DI=fi3&»orBft*a^^tl=*yff*J4. z 
©«£ICI4> 3l©Rffi8ltT**©3lB©*ajSEtT 

^tt©aB©^3s^ F©ft$ir4 •3T-sa©*>^y 

4xTivh.lf . £©BS-PS L fc&fyjlcM&t * C <t ft 
y Bicg^fggt' # 4 fc«> «t y »* l i>-£g©-y> 

[003 1] R£^K*©B$*>*B£±&§ttl: Lfc 
©a5EBS|S»©ff2ttl4. -9->^y>^ (#3S) £B^*5 

1+TiT5li^lcl4. aB^*i=«*</£^su:/$f=i4ai 

£©;liSl^# (C©»#li. mmt-?'-*^ cm^-— 
y-©-y--<Xi:-r4C£A<»$L^Ci:t ) fe-SA<) ft if 
A<±lf6*u l>-3fc^ft^±©tt»lc4yft$lS-<b 

Lfcy, ««w«**i=4y«*is-' it*- $*©*&— ibx 
& (J!#/<-tA*iTfe#. «*i=4y«#r4ftt*) 

14. Hg-.fclcftffl L iMtitT . 
[003 2] BBBfil=J:y. UmVtmoiEiS 
^*RStT5«*©BB«»©»*l4, i*©35Blc1t!2 
©BB^^BSF-a-fcBtt* 1 *©3KBl=£ft*©3KB£ 
-*BrT-^36*1*fc»«ftifA<fcS. 1 *©35*ilcftfe© 

a*i*fci4tt»©3Mi«*a*#-*©a*it+*c£ 

c©e#. *^©B**S6*4citi=j:ys mt*.-z>tztt.m 
x-om^^wi^mx'&^o s^^*B©tt*i4. t° 

>^T*©i^ft©ii^l-li, BBttlc^ft-TftfriKBasiE 
*£S^.4CtA<tb*-5L. X. BftB3Bt?©ilB© 
^35f* i &S6B©KB-y--1'X-¥>ft$$aExfc 
y» ^ &3!tB^©«E©A^lt^^^^fcy. ^SiEB+A't 0 
5 'J-l?3SSi©^mtt«l£SS«!iS^I-4 y ^xi>*lc 
4y^a-r*#SiEB©35»$SExSC£A<Ui*S. c© 
«£ICI4. *a«»l=aB«tt«B*»ltfcy. #;fiSB© 
^lcffigj[|c4 y ft^Ki— Ib-T 6BB»#**r4 = t *< 
M^Ll^o ft^K)— (b-i-«BB»»tt. KB©B«t. ft 
ff*^»*Srttl=fllf 6*it=»ttftif©»tt3!i<±lf 6*1 

[0 0 3 3] MIC. ±fB<tl4i£(c. 1*©3!t*lA<. ^gfe 
ftl=8)*l*a*i (a£B£#tt) tr<&»l=J:y. »8iE$ 
fT3C^iBBTfB«. BBBSB$£B#B£ Ltffi 
^6»^©BSia»»B*^ftattt LfcBBW»©» 
ttt LTI4. tt^©JKtt. ttffttAMMStttlcittlf&Jh. 
fc»«<tif©»tt36<±lf 6*i4. *efTtt-*»B#*ttlcB 
If 6tifc^ttl4. ^->:?Sffl©S*4y*^#B©fctt 
©BB4«B6*iSfc«).' <B©BttJ: l J »BttB*±lf 

[0 0 3 4] ftBB©^«rBlt©«ftB33$£BBIIi 
*tr*»«rBBBrt©i«l=JSlTlc*1-. ^«f^S© 
m&mtLX. IS*4©;tAP. |S*4©liiP. -*i)ft©A 
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mSt<DV>f) >?<Dtztb<J)%L&fS&lf#M<DtztbO)%L 

n*vtm*&. ^wpfiiiicij. besbmo-t ftfe&aM 

(*L*«r) l=%ilftfc8Ufttiltt*<EB*ii«. 

mum*. ma>±i5*s>wn&t. •?a--?ttt£mztTz> 

[003 5] !3t*4©#*T}£ttl*. SMftB-f-LTWBSA 

siLfc*aMitJtto. %i=»njftAUP^&»i&%tbP 

-fttftMUMftlilM (&2fc©fciti£lt©RBI=*n*T 
[0 0 3 6] *«M©4rve5'J-«B-ei4. 5ftSS/^ 

-> ^^sctt^y. ^<<oee<jT-<56ffl-r 

Lfc3*8ffl5#. ;S££±fcglft<!: LfcaEtt»#i#l«£ 

zustot l itmm» tan* t 

WifcSLtif&tttiimtLx. 5gs-y->?y >y£xfc@ 

M£ Lfc3tttt»#. ffl^*±3EtBWt Lfcs6»«B»*± 
[0 0 3 7] *||fiOft|iKU7-H:. jfc&£&&tBlc 

L<l*ae&<t:?a-?#ii:5©&fiT-gi&**<8 0% 
lil±»£L<l*9 0%JJl±fl)t<0*^»lcffifflT?t-5. 

I*. 6 0 0 nm~8 0 0 nmi?$L < 1*4 0 0 nm~8 
0 0 n m©jfcftffiBIT\ ASTM D1003 L 
fc3t^SiS*A<8 0%)il±il?3:L< 1*9 0%ULt©t© 

[0038] *fcrt»»ittt«**iHii-c*y, j£ff* 

*&ftfca«ti»»*<±lf J f>l-SSfl-{$fflT? 

£■&©(*. affiles****- ZW-lRZXmzB.'O&mizlja 
lfi£»tti*S5gli!t*DXBrfl6!5:SWttS8BiStt«tfli-efc 



-e£*>©i*. mtwrcfcy. Attncr*. #yx^u 
sail. Tffy y^juy y u^- h. 

K 7K'J*ju*>, 7Kyi-f-;ux;u7ts>, ?Ky 

[0039] -1, 3-v^7P^+-9-vI>^a^ 

<*i*?igi::ffli^;h,-i>. 1, 3-*>*p^*-9-i?x>jji 

LTI*. 1, 3-^i?l>. -CV^L/>. 1, 3 
>$vx>. 1, 3-^+tvi^0)Slft#fivi> 

;ux^u>. 1. 3-vp«^;ua^u>, t"=/i^?s 
v-<k©&fi£#A<$|f f,;h..& 0 c©if 

#©£S#i±i*. Mitt? 1 , 3-i/£D^*-*i?x> 

t/?-/3?y?-=7 5/2 5-1 0 0/0j!><&£ 

Ol>T immW- 9-277045* ICS&HHICEjf £ tlT 
1^5,, I^'J^ — 14, IfftLt. 2 O 0 nmJiLt©& 

aroaiKttis^ifjjK, #mt<&c-H#y7 

[0 0 4 0] *fEn(DSBI=%ft:]b<9tttl«fR||B«ai$«- 

Btt«m©*i«iDx^attaix-e.ft«. *&icjiffi=tt 

Ri;/KI4Ei^filcHJ;4. x>7t-;7.),E^;i-C&-5o 
mffi<D&M*r-*\Z7- -i-^fl)-ft«XSctJ|Z s ^mic^-t-s 

1 0-1 28 7 8 3. 10-507 
1 9) I*. SSttA^XMU^J^WBttifett-rs 

*«* y T-siro^te^^^ zttf&mzztzmizt)} 
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I*. 1 0MPaJUT*<»*LL>o 

[0041] ttz. aaattricanaRaaa-caaa 

W£1Sa®LXtfite*hfl1liim}l3& m^B86 2-5 8 
2 8 7. *H^»m4 43 9492 *>&»a 

(fi6»ftH"»7KvT' 95, 2 4 1 < 1 9 9 5 X 
fifcffJJini' 9 6, 69<1 9 9 6>. •&f&t§tlg 1 4 2# 
(1) , 4 8<1 9 9 2>*I=B«) ££0>*£SB£ 

'fctmwj s;u©Mi£ i4^*i«*»*a-e fc y . * 

aa©»11>Ky Uy*a*a 

[0 0 4 2] 'J T-»©SFttS. £M? 

6-28383 0©BB»lK£8!jir&5£l::g-3l*T 

•/X hT?»3lE^fttt^©*|R|A<ft»*fillc-f-4 5fcto. 

E7X^ htt©a*f*4 = i:i&<ti.**. *fc. «fg|g 
tt.Ll=8Jfcttl/5?X I- *a*U St6l*K»»»*»*L 

[0 0 4 3] * R-Xtt:*£±a# 
[0 0 4 4] #fift«*ft©.1-3©«S*lf4fc. * 

a* b ©wbmoi^i * > y*nx. xi*a*m«fcaii 
aa&&tr*i-ftw*>K'j T-s!i©¥«©«E^tt^* 

ft¥M»aa.l::J:yftB**l«. *f = |ffa©1*|B¥6- 
2 8 3 8 3 0©US?X !-/<* — >£»J*f**S£JBl* 

t, W8g©*nx^fT?»*<W*gT*fcSo 
[0 0 4 5] *&a©aai::att*<&ih.**M&a£* 
^Saa^'J^-a©*! 1 ****-***?.*. SflB 

^uif i/^'j3-ji/©^7 7 ha^ftifuaa 

«Jfl»Jtffl31tL-C*J:l*U tt&*-«aftaa&*3 

[0 0 4 6] *jRna>«m=«tt:«tsui«fK«4 
i^y-aaa. aac&tttLT. aaaaagoF) * 



a. *MEe*aa&£*&tt«*awic. **<ba 
a**r***>Ky?-a7Cfl!>aBi=KitTtai'. 

= 0*1*1*. m. »©a*fclia«t.|::Rit&;|ifc 
£S (Stags ttft. tSffiiSL «*ftif*A*i«) i=«-r 

««a. &ii.£Bfcati?$£aa&tf-t7*ib«&M© 
y-K«*. ***Ai=aai-*ci.jWM.u\ 

[0 0 4 7] &B$t£» AtSii^li&O. 1 ~lmm</>T* 

¥«©aiitt«*T?ar4ft*©e*, i. xa* 
Hj?ini::B!rt*;:fc*<»*Li*. aati-r >*©«* 

I**, m. -V>T)W ■h-ftl'-fvvt* ^777-f h 

»<Ditftt*Lfc-f>ft. XSaa-£X/<«;/*»fc 
MT* l*#-t> e & £ 7LP*3 B±B * fc tt-SB l-vf *i©iI-S 4, 

a* i*¥*©a©ifi < *i?af 5 i .i*a 

g-f-io. C©(gs ft^f— ^«lcLTfcltl-f¥tSS«lt 
[004 8] *fc±smffiJ*l*H=s -^-v 

maawwaaaffi. aa-r 4fc»©aaxtf**i b© 
mura© y — Kataaa-f 'v-^xaaa. */<?/ $ 
aa-caa-c**. *&««*©»«*» ymf-can 

aa L&naaaa±i=aaa«iMd:a y tti-t lt ta 

[0049] afc. JME^afcrtatay.* 
^■s.^vafimoasova^aaatiEtBcaft 
*au«aat;/xttEa*»aL. c©I3(dw 

a a l r t . &g t -r « c 1 1 as * * . 

[0050] vr*i©i§£-et,, StEJMLfclSff) 

aaa9a^aaani=affaaj:ad«mi 
aicupx * -3 iz. #at * ^a-sc t *<*a 

[0051] ^motfbmtkmmmizrj^xBm 
umwz'noo H3ic, *aaftaaica^#»fiE**i 

a***ifcu— y--**Kai=aa-r*i:*aiei=«fcy 
Kai=a**i*aa»aaj:ya36<«±L. *©ai=j: 
y u— «f-©aaf*a©a«ra*<ftT^4. aaa«:^ 
©aatiyaffawsB^a^t?**. c©a«*a 
a-*-**i*atfr*©»ai=j:yaa-frr. 3t^Micb> 
xji-acfcottaiiaasaca?**. -©issM&u 
>x©aatai/>xaai:»»-sj. ^j^iSs 7K©j:-5i-: 
B«fa©aaaa^aaf^ai?a©aa©aa. isb> 
x^acfcotacaata-r. u>xaa©5$$ <u 
>x©s) f*aa-r«**i=Jtff. i-<t#>%aeLfc# 
^©aicikai-*. -E-c-t?. »©^o-^u— tf-at* 
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ai|£*f&#i©SS<bj!><nj 

n©K*w>swji=*r*. 

[0 0 5 2] 5fe2ELfcJ:ai=. 
'J 7-S?©3pffi©58l*<@. as$*<1-1000</m gjtfc© 
T\ ¥«B©±T (AStt^rLt^v^UlcSE-e* 
*j&W*<ftM ^IrIT-©, -3*y. ia<*©3StiiftB^ 
fcttttto^Kd-C©. 4Mliift©aKaK*VLfrlMi 
£l>*<. jK»Ktttt$ffilvh.tf. C©«*©jfctt*"C+ 

»*«*t?»»imi©fttaA«?rfti?**. xftKifttt 

lis %Bft£ft<tt«feA©tMt«3mflfjt£ft*&£ 

[0053] )ti»«aa*fflL^fcttaiSE«tLrtt, & 

■4©lc+»<cdl*t«S.fcBi8ifeSI*<*r*»'efc*. 

iiestsii^-ty >7>^«ci:A^t). «&*£■*-$««© 
*«^yXAtffl^T«.ydiLrtA^L, 4fctH#*ito 

l\ U—tf-tLTIiHe-Ne ArU— 9 s -. &t 

m&\s— v-zm^&t. &ihmm^£<u y . po 
c©ffl^icii-rs 0 ^D-^3t©itsi*. sMctn 

TfcfilV, BfiJt. tl^A-lf^ 'J -3B& 

_ +1=** tm&ji => \zir sfc©iz. u>x4«^B-e 

[0 0 5 4] »U>XlZj:4^D-73ta)«<tl±. 

[0 0 5 5] Bfifttt^a y/*-*T^mfMIK<&/*;UX 

9 8 8 3 \zmm*ti&te&&mmm*&»iit#mmwi<D 

. n-^*0^Sttair**R*i:-ort,J:O. SUM*, 
l)^^/\ 0 ;uxir^^r^^ttofcLSl anient 

[0 0 5 6] ^3^/N 6 -fc^tJ/\ e ;i,x<t^ofcBlg3tlr 



*4RI=, ?P-?ft*<Dg»fifctt CBiBJMMJu;U: 
oT3fcO>lW«: I *«*L-Ct, *fi I KtttSffilW 

[0057] BfiitSKiRratiO-efctL 
* juutftfttf 1000* b ioo, ooo mm&z> zt^m&o 

[0 0 5 8] BSjfcSWRLftlV rtlM*frr*LaWft. 

« L < !4BmSl£(7)^S± IS 4BiBft 
MM" 4. 

[0 0 5 9] fl*tf % ttttHMItj: Ltftft*tt*t« 

tta»ftM£am£r«BXE£$ 

«^*3-frT. S^MlcN-x^u-N-tf-y^U^xr: 
;U)-N'- 7tWHfI/>5?7S XEMAEL N-x^jU-N 
-(3- ^fi^i-JW-N'- x^v~;nf l/>y7 = 
XEMSE). n-x*-;u-n-(3- x;u*?p t°;u)-3 . 5- 
v> h*v7xUXDAPS). N-( 3- x;U*^P tf;U)- 
3, 5- v> h^rvT-UXHDAPS) , N- x^;u-N- 
(2- tKP^rV- 3- XJUTfc^P t°iU)-3, h 
+S/7-UXDA OS). N-( 2- tKP*v- 3- 3JU 
*?Ptf;U)-3, 5- y> h^rv7-'J XHDAOS) , N- 
( 2- t KD + v- 3- X;U*^Dt°;U)-3, 5- vpi 
h+v7-U > (HSDA) . N- x^jU-N-(2-t Kn*v-3 

- t°;u)-3->^;u7xu>(T0PS), N-x^;u 
-N-( 2- t Kn+v- 3- xjit^n t°;W-3- 
;U7x'j XTOOS), N-x^;u-N -(2- t h'Ptv- 3 

- ^t^n^)-3, 5- v^^;U7-UXMAPS)\ 
N-x^;u -N-( 2- t Kd*v- 3- x^7t>^pt e ;u)- 

3, 5- y*?;U7-U XMAOS). N,N-t*A( 4- X/U 
7t^^;U)-3, 5- v>^;U7x»j>(MADB). N.N-tX 
( 4- X;U7fx^;U)-3. 5- V/ K+V7-UXDAD 

B)fd:4-7sy7>f t B, j >a)tt^<*-efc*Bfi*s 

MtMI, 3BL<l*fc:X (4-[N-3*-x;U*-rv ^ 
nt°;U]-N-n-x^;u] 75/- 2, 6- y^j^iz-, 
;H ^^>(Bis-MAPS-C2) . tX (4-[N-3' -X;U^ 
-n- ?a t°;U]-N-n-^P t B ;U] 7S/- 2, 6- y^f ' 
;U7in;H >$>(B is-MAPS-C 3) , (fx [4-[N- 
3 ' -7JU*-n- ?PeiH-N-n-?fjH 7 = 7- 2, 6 

- y^fi^i~;H y ^>(Bis-MAPS-C 4) H(DBS 

ft*»ffir**wc*»-r*»ft^tRrte-efc4o (Aoy 
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ama.N. B&tt>.41 : 1014(1997)) C:*lb£(SS f-v "? 

nv'nmiz. aeKaaai**? ?©**«>. 

-tm (#itl4tfyi?U>, 7K'J^neb>. Tff'Ji 
Xvik 7--fn>, ffifctf -;ufci:T-, KfcStatffiS 
ftfflLfci^rofcbcfc^) a©/]** i*saicitALfcfi 

&KK9*XfcLT4.J:li. *6l=tt. J5il£ia3it£&*g 
HtttLT^rtolcitALTfct, ^<y?rt*fcl4*1- 
©tK * fc li^ffiiSJS frt> 7K * fc tttlSift * SJfcH^Stt 
itA*»ri::»rSS«*Al,T. ffi5£©ilJf©£lSISg,t 

[0 0 6 0] fctttt-tOS^y^lzAftTtfiOL. 
3Jl|©55ai»«f^»IR»«fftt*-ei*|IJfflai: LT. 
T*^@Bieg'SK7 -f -4 1* L>T a& L X * «fc 
i*. *fc. *«:/:?±i=:7-f;u$-£&it. fc(*<t>©zf5 

[006 1] ^?*-e, ^u^ffli^y, §£ 

t»tt*«©**«ftj*»iz «fc o-c*«aj*#i=#a Ltz 

£5*oT«ay+*# I=^TI4, aft 
aaa (*JH7±y^-f*;u*>x^AX (1*) fu**e 
7 y-«**»An"*>flitt4±TU*+ 1'5 y-aft*ai= 

[0 0 6 2] £*. •5liK>^C79^+^bf7'J- 

w©»«£fT5fc*>ictt. s*£*JSt/<;u?£aivca 

•P-T £©*<<*: l\, ?«?n7>©£&*#a*. «JtS< 

w»-r«fc»i=. aftaasE©sai4»* Li^aaaa 
©—- 

[oo63] aftaaai4. **w©a**8t ltsi 

T(=C«-r*3 0<DaSl=«fey. WlcBLT^S. ttft 

5. *1-»JK>^*fflL^fc«»©a*iA<. Il®i:©mji©^ 
•T*ft*Btt*:7D7*-;uS»o©i»atti=. «ft 

sagst?i*, ^©aaa**** y-©«sicj»o 
Bii*fcLT«7t, **e7y-*Bi=*i=ftiM*a 

[0 0 6 4] #S§BJ!l;<i3»*Tl£fi£ffl^T, EJf5Ei§ 

■e*„ K-y--r kb«*>. ^*s#a<si#shic-e-©b© 

fc»§SI£*Qb$-t!-, *©«ai=»-5<9aa. &a£ 



9©»r*mt*.«. *fc. »jii©»». ssata*©* 

8&S©5gftStt#*TSIfc. SftWlTllfi*. Sblc 
14, *SJA& 0 °o©illIf!B#©?5S!;fcS*>. Ha^«T?©i|lB# 

S, avttJMtKHfc&lW. 999ft1b¥a*. *9 

tt«6B$©±ftJS#, Baafcfc-HHf"?* JUX«t£© 
9&, DNA . RNA . 7L./^>. «*©trtB*A<*tft<!: 

[0 0 65] 

[a&©Btt©*B] jaTi=st»«*fflt»T**w©a 
a*aF&i=ft*tti=Rar*. 

[006 6] 

[JUIM *«W©-*JS«tLrJH3l4'©h-*;u3 
U^.-rn-;u©SftailSffti*i: h-$)^Wfo- 

/U&tiJ*? h (S5&£ ab^fD-^E-HAf^h 

7a- (fPSte^M (*) S) ) ©2o©&ttj£iSiai6;i 
«©9JtW»-e(To a9l4BE©BAl£<J: 

<**bf5y-«B©f*a) *-ve7'j-8«©«Bi= 

[oo67] mmj&mztitm Ltzwmit. n® 
m (.mitf&xmmiri^v f- sonhj -efc-s. *r* 

tLTI*H«9 996ISl±©=IMt«»**ffl-r4. 
[0068] B»aiitt*BB4IXBa S G 5 0 Sftffi 

It. H^5mmt?it^A<1 2 0 mm, 8 0mm©fiS8¥ 

SHl=l*/<— r -f V7*E©H^ 2 LT^13+-V bf-r 

tf-r-f ^*DE=Klcftft-r^fctt.©0-'J >^5«6A< 

fey, ; E-©4 i ico-u>-7"7^igs-ri)o ^^amffl^ 

5l4*'^{t»«l 1 *aLTr|Wb««a9lco)S:4«-3 
TL^-So #Xftif 1 1lCl4E*tH 0t^±#8A<iI 

[0 0 6 9] ^SSSli, A*l^*4LM4X*>/<— 1 
2T'^fiE$*i, KAti^-fe-St^ttX^^/N'-l 2©^® 

i4««<t*-v t?5> y -att*»ffl^ v ^©»«i=ttx3p 
*iti^. -t©fiH9i3i^«i4, ■5i=wrw*-e*y. 

a -a' ©»Bttl4, *S3 0 1 jt/m, gg$5 0jum, Br 
I»1 4 5 0 0?-f -7 0m2 ©^©SiettT?&4. 8? 

4. 

[0 0 7 0] aS«Stttt©IE?ttl4. ftmMMtCJ: 

4®^, u— "f-aaaicfciJUttas-eiMM-*. * 

^©st^aaa^a^aassT-roft^, i^— *f-aaa 
i=**»«a*a"c«»r4. 
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[007 1 ] H4l=«1"*a8jltffll\ 4^ttT 
-f&ESg8 0°C<D&I!f*5lC. -&it&&&5. OMP 
a©E*lCiSfcL, 2fcl*T?ffiBI£8 2 4 0°C(D* $ 7 'J 
;HMl*»tBU 5/'J>yn#IBE*8 0MPa-eiO 

■ fWBfiiEL, 2o»fs^a]Lfc^fiit^ B a p^ffiytij-ro & 

[00 7 2] ^btifcfiE^p D o 0)SSIi. vstrfty. X 

* a - a ' ICftS* 4»#©K¥**lfc3ll*. 

(B303. 0//m. g?$49. 7 /U m. BfSS 1 4 3 0 
0//m2 vfootz, Sot> iHfcJ:l/aS£A<2%iap^ 

[00 7 3] «»**lfcip«tt*1 2 Omm, «|8 0m 
rru 5 mm^H 6 lC;MW«e/<*— 
ftTl^. ?8tt£«>a>fc«><D1tg3nm ©miifl.A<4*fifffc 

y , jaffe i 3 i*&<*ffl. 1 4 tttOR i ffl. 

1 5ttttK2ffi. 1 6l*^SfflT?fcl>o *£*>1 31=1* 

JtaB*#Jt7<;u*-#g»$;hXfcy. ttft: (±jfii) * 

m g£1cm . ,11 84S200 ym ^ 50 jt/ m g£1cm , if 
1 9i@203 um ,H!$50tf mg$3cm , jf 2Oi|§100 urn 
aS£50wm ft$4cm „ iS2 1 $1303 ym gg$50//n ft$ 
5cm VhZ> (3t2 0t(D^35ja^c>tttt6P*-ea>fi 
<*) . 

[0 0 7 4] ZOI$.r*S>t200 umm?i-(0*$5<)l\, 

**tT5y--ai*fMw*. oj?i=jp«a>£»ii (s 

tf^'J-^B^JSfi) (07) o D8I4E17(Dc- 

c' ©ifsa-cfci.. tetbiggicte&fc'tfn 3*^1 6 

1= j9r£©®E£fflflOT- £ 3 £ 5 &m3^SA<&{i S*u 
*fc07<D2 3©(4fiT?3fe|ft^g|5£|=J:i)SIJ±lA<-e$-i) 

(WUftOHW IMP*** y^attMMXJHIMI 
ifojtroPK&£-^ifcgLTlSg2Lfc„ JH*MI=I*, 1 

^ffli^fBU ftSffl-r? h-^;m bx^D-;u^800m 
B/dlfcft*,fc3l=M*U Xhv983K&Lfe. *l=* 

0mg/dl&I/50mg/dl <D I — SUUa l/^f D — Jlr$dti«8 

(ttffl+v K ©US) HA^X h 9=i-a bX^D-;uE- 
HAxXh93-( *Qjfc*$i§Iil( ft) tt) fcJHlV ttJl 



$19200 // IJTFU **e5y±fctf«lr*T»fc* 
*lfcft. jSfc'ftl 4l=ttKl £^200 a I . 5 
lc£t^2£jS$]200 jul , j£f£«>1 3l::8H*£|&200 u I 
;*STLfc„ &fc*<fc1 3-1 5 0)flfiil=1OOH 

as****:. c©t*#aiicfeitia*ttaii 7 i.sni 

/roin, 58 1 8 lOOnl/min. JBi 9 101. 5nl/nin, it 2 
0 50nl/min , %Z 1 151. 5nl/min£fc$„ 

,1 SJftttM T-&l£ A<^i^-r £ <fc 5 & 6* £ ftlSS Ltfc 

ii4>icsiEA^^-r-&«fc : 5 0 ?.b^i:ftia:SLTte<o ^ 
^tio^^taEKrogss^giiboSEroiSEiCcfc ytwe 

-e&&©U--y ! K)ieiftft6 3 3 mm, tttl3;"ffi*7 5 0 n 
[0 0 7 5] 9IH(a4l04*jE«tMI«El|*a^r^ \z3 ') 

iuttwi. 2tt*i=ai«-B6LaittLT*ijE"r 

<gltii^$El9lc*-r 0 

[007 6] S^I=l*7. ; r-v±T'0)a*4a)ISytRt^ 
0>B*i<*1bXL9tiLSimiM (1X70, Olympus S!) * 
ffifflLfc. C*ili»ll=3»WJa©B«||l?*ort«*3<i: 

-■tf-**»A-Tf#**3»a*aoa.T*«. L/— if— 
IJSieffll=l4He-Ne U— «f— (6 3 3 nrru 1 OmW. 

a.— i"^;UJEtfe*L/— «f— (750nm, ^9hP> 

Lfco ®ieffl0)b-+) : -5tli7-i' h^a-y/<-l=«fey^ 
S$*ifc8L ^^p-r •y^*7-icj:yftaifflb— y-* 

— ®fijtro^a»?Mi=7-f;u$-ic«j:y^ 

l=l*»yftLx<DfBjffi1±$#^7T^/N*-##<D77f- Hz 
y*t-T>Zt (C 63 8 6, Stt*h-^Xtt8) 

>^&©HlAtt«*t#^'JT>^ (LI-7 5A . X5? 
X7(HlK7P-v^ttS) -eitfflLfcSL P^^-f>7> 

[0077] *tttt3R*ffl^fc*m©?«iijaiT-ed5 
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&%¥&$:%ti>** tf5 y-SJB£«teB«*©*T 
-i?±lrfi<„ »HiU>X©*jfi**>*ttaBfflU— tf 

22. Tffl©i4MT*©*6£Sfrtt£StffiLfc©*>*©*P ( i] 
C©5-< h*3?/<-lc<fc£SEIS©Bift»l*SNit 

«#i*d v^-r >r>^ic* y«aa$*i<5*<cc-ei*B# 

1 kHz©«*a)*jHRMi:ai*t LTfflt^fc.' □ 

>T>^©m*«£EttBfi3tt«fcyaie**i*-se±i* 

•So *mS«90)IS*T?li, 800mg/dl t50mg/dl © h— $ 
;un U*xD-;i,££fc«»^(cj:S5|||©aijei::,fc 
ytt*«£ftJi*U 200me/dl«£©h-$UU=i WfD 

— ;u^#tai*j4i>s 2 ommmfeZfrotzt z bcm3 
%<Dmm^Htzo 6U:a)e*j:y. r-i^^g 

[0 0 7 8] 

[«9i©ttS]' **«©#*?«»*. ftBtetffi < 1-3 
'J v-H©ip«£:»rf 3*-v t° 5 'J t fffi 

UWtti*. Poci-iiLfc»ffigg££i8^# $*,©-? 

[0 1 ] **Sll©«Blc;8tt©»KI>ttlifc»£*-t-& 

[02] Mnoraizttitosttitfta&Mtirft-fft 



[03] *tt*l!l«ftl=*-5*»a**i4»u>X*ffl 

t » fcfeaB strops t * f 0 r- ft s „ 
[124] *J8W©BBlcfc#©B*i£ttffl&B$%*S 
*f«#y ■7-K© 3 F*K*/56^-r'6*S8ll©BrB#*-f 

[05] *ftfl©£BI=${*©3fch&«ttn&at£ft'r& 

twu ^-*© J p**«»-r4*a©*a«iB»i3jn 

MMJtttHTON ( a ) t „ ^©SliaBffJtt© a - a ' 
■ R®©^tt**f SfffiH (b) t. b-b' BiB©flM* 
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